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(54) FINGERPRINT READING DEVICE 

(57)Abstract: 

PURPOSE: To obtain a fingerprint picture faithful to an actual fingerprint by 
providing an. optical correcting member; to correct a component parallelHo the 
^optical axisff the whole optical path length from a fingerprint .detecting plane * 
to the main point of alens^sb as to be approximately equal to the optical path 
length on the optical axis between a fingerprint detecting member and the 
lens. 

CONSTITUTION: A correcting prism 8 makes all the light reflected at the 
any spot of a fingerprint detecting plane 2 trace equal distance and reach a 
main point K of the front side of a lens 1 1 . All the light reflected at the 
fingerprint plane 2 reaches the main point K of the lens 1 1 witif equal optical ^ 
path length with passing through the correcting prism 8. Accordingly ^actual V 
fingerprints oil the fingerprint detecting plane 2?are image-formed as a 
fingerprint picture on a CCE) light receiving plane 1 2 at an equal v 
magnification , without relation with parts and the generation of magnification 
difference in the fingerprint picture is prevented. Thus, the fingerprint picture 
faithful to the actual fingerprints can be obtained. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

Pate of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



10/5/04 1:39 PM 



® a * s#it tr (jp) © m ft m m & m 
© & H 4# f* & *g (a) ¥3-292578 

©Int. CI. s ^SIJS^- frF*i3tE3#*§- @£rKI TJ* 3 ¥(1991)12^24 B 

G 06 K 9/00 
A 61 B 5/117 

G 06 F 15/64 G 8945-5L 

8932-4C A 61 B 5/10 3 2 2 



©ft m ¥2-96697 

@iB K ¥2(1990)4^118 

@aj h a B*msifty£&*k ^m^mm^mm its 



w m & 

IS t* B « 4 L T «t « * * T i Jg & R B2 31 5 «c £ 

tfc fib ®A>t>U>X©±£*T©£T©jfc»g©# 
fcMi^fr fcJ£#£0*«Jt©*»g<»: L < 

3. 5&Bfl©l*tffltt|fciB 
C£*±©*Jffl»»] 



e£*©J§8:RfflgH<!:LTt;»:|geB8B6 3-9 9 
9 6 0 ^^ii:Et©fcOi<*5, mi 3 Sic^ 
tiic, - ©t&t*S£&£gtt = attt*©f&tfc» 
tbx y X U 2 1 © 1 ¥ffi£fg«:tfcttJlI 2 2 i L, 

•e-oj&R^aiffi 2 2 ©sB»cgi^ Lei'jti^ b 

t* fib ffi 2 2lc*fL(S«tTEgLA:U>X2 3 £ ;fr 

l ~^§^b^ytm 2 4 ±ice« * -a- s «k »c t£ , 
z t ^ ige:©i5fip©«-*<}tts:i^aiffi2 2 ic « 

»L> OAS? <fc f&tfctfctfJffi 2 2 t ©^JCIi^m*<^- 
«t5„ *-©&!&. filt*&diE2 2©&ffiKA*f 

m^^GFDlS3tffi 2 4 ±icf&tS:ii&£ ute 
^ Lt, c©J; 9 k LT{#^nfc|gt«:li 



-561- 



<.? -5. 

tt. fg Hi ffi 2 2«c»LTl'VX2 3 & T 
ElLTl>4:ifrb, &tfc8*Hiao©Kfcfffi3rK 

xm&.mKvfS&w&vi l * ■? . 

m 1 3 Hlc*5^rl&«t»tfJffi 2 2©A^^bU> 
X 2 3 ©«5fiH±MlK * a . UVX23 

©»fflJ£j&K' *> SjCCl5S*ffi 2 4 * T?©Ett 
SbitJi, C© A&T?©<g*m tt. 

m = b / a 
<!: tl 2. 

1 / f = (1/a) + (1/b) 
.*. m = f / ( a - f ) 

X. lELfcAjSiO «/ >X 2 3 iKJJffl (Si 



Jlffl¥ 3-292578 (2) 
H, B£^<j>U'>X2 3©iwffl9££K£-e©ffi 

§£12 4*T©S«*b 1 it5i> C © B & 

m' =b' /a' = f / ( a " - f) 
1 1£ *) , CCf, 

a' = a + A S cos 0 "C* 5 ©T^ 

m 1 - t / (a + AScos0 — f) 
t ti 

«fc T , AlSi■C©«*m^C*tLB*•r©e^^l• 

t*/h$<tt«. -etr. -© i o t£tgmmi><£. c 

*fi8£ Lfc«^^»ctt, /<^->^^^>^©B 

©*§fe»c£IS£mt*il«*£.5c<fc;o<-ctsfgi* 



CSJ@*«?ft^-S/=«>©^a) 

®T?mfc&diffi©£SiK5fcIi*t>*S-J!a«L. 13 

BJgHfcfc^T, iiifSEIStfc&tbSftfi: «✓ >X£© 
Hie, iifBfgtfcfcifcffi* £ U >X©£j6*T©£ 
T © © »c spft tt * If ± © 

fct*lfttfci5±«cmjfc*-«tt3-e-T*©fgt*tfcti5 
E©Kffi»c3fciJS*e>3fc«-J!*f-f its *©3fc»it& 

©t£f&t*ftliJE©fgt*J&<S#LTi.>tto®)?r© 
**©iH]di»c£ i;*: rat*® 4. 



•5t-C©jfe»S©7fe«ilc5PiTy3:iS^li|f^Wi±© 
T, flif*&ti5aD±©HI!R©fc!*tt. *©S5&KB8 
LtgSiv fgt*ii«*©£*^©f8£*<SfrJt * 

% i Ht±*nisw©i&ttsgffisia©«ew<£« 

0] © m tt SI BZ £ B tt H ft * tt f £ t* tt Hi SB 
tLTOItlfcfcdJ^yXAl©! spES-f&tttfcflB 
I2iLTK5. X. IttStfeft^ U X A 1 ©fgt* 
t*thffi2«^©2¥iB*S*tB3Rc;a^(B4 £ 
L, S5fcii 3 »c tt¥3B8tK©ffi»1S 5 A<3i£-*-S 

J: 9 iceasn-r^s. x. ffi»fi5ciia?sra 

«^raiffi^l^JceyiiLfc^»©XEJD~6 , «c«t o 



-562- 



>>T{i> BuEffi:»ffi 5 m& 1ft tBffi 2 

X« m& tfttfc 7" X A 1 ©»}£ffi 4 M KliHft 
ttl*£<£-r*^lf iE85#<!: L T © If iE 7 >J X A 8 
<0 11IjSi<§iLTl>5. fit iE-/ XA 8 -e 
OSS Lfcffij6©K-<S!l©¥ffi*g#il5 9tt«i 

If iEX U X A 8 ©Sifeffi 1 OfcttgrJtlS 
PR 6) S .k -5 K U >X 1 1*<EK* 

ft. UVX1 1 ©K*f<Wfc:tt»«*^ £ LT© C 

*LT. 3£SS 7 ©'SETTd V* n*#tt 

5 jcTj£«*nfca»c. f&ts:tttijx y xa 
i An^nrigRttaiaD 2 KA«ts. 

s£»c, €-©3ttti&tsittmffi 2 osiTSH^n 
-cmtfclftajx ') x a i ©fl-isicgj^n. jfjEX'j 
xa s Aftt-ftTBSr L fcSUc u>x 

1 1 ^^1^05*1 1 2 ±lzt£&iZtiZ 0 
±E Lfclf iEX 'J X A 8 li. l&tJtftttliB 2 © v> 



ftRfl ¥3-292578 (3) 

■rn©B^f-cs»*n/:3t"c *>£ts? l 

(HTv*Bfi4i< •? ) r 1/ >X 1 1 ©S3 

®I©±jSKlc5ja$-a-Sfc»© fcOT**. fit. 

cc-ct ^Ksiiuyx i i ©*<i>£a*-r * 

*ttX»c5PfT<CJ3c*>©*g*j*fir-f . SPS. X 

-htaa-f * jfeicoorttf&tJttttbffi 2>£ u > 

XI 1 ©mifi!)£^K*-C©|l855©5fe»SA<*ffl * 
*U **&Xfilfl.*iI»-*-S3fcCoUTtt*©#*& 
XK*f LT¥fr <£J£#©t8?tJ*<ife»gi Ltiffi 

sns. »ftn«« jgtfclfttbffi 2 rgw^ftfc. 

«fc •? If iEX V XA 8 ©Jfctt<f>S5#5^ 
*»c. C©J: o lc*fiS LfcJgt*RIK3£H.©fEffl 

&MT o%ZElTi£frz>yti><mati<tiz -t© 

ftttffitfcS 5 ICTfifcKSftfcSHcl&ttlfttiSX «; x 
A 1 ©Igtfclftfcbffi 2 ©XffifflC Alt LTSIgtttt 

tbffi 2 -egw^ns. -€-©^«if iE-x 

X A 8 rtfcfcia LTBSf L U>X1 1* 



«!: mtS:©dbSB©**<fgtS:tttfiffi 2 icfES L . CO® 

tmtsc&aim 2 1 ©racttssiA<^ffi-r « 0 -e© 

*&tfl:tft tfl ffi 2 © StffiJcAW L fcjttt^a*< 
4V£ L Tl^ 3® jJr©**<£R3* *©3fettu> 
XI 1 tft LT'C C D §*I 1 2 K }§ tfc ® §; £ L 
TSSti. f LT. C©#C 12^ 

■c § s. 

±T©5ttt. |f iEX !> X A 8 * c £ 

li'*bs?i/>xi i ©ij&KKSja-*- *. fi£ 
^>r. met tfe tb ffi 2 ±©ieffi5©fge«. *©&& 

KM&.t£ < ±xm L^fgm -CX C DS3tI 1 2 ± 
ttSKItiLTeSL, *gt*B«4>©f*2£g© 

— # * lELfcii »=JLJBJpZi!*> £ © ft tt fg & 



fetiJ®2©KSfi!|A>t.«4J6»cAit-r4C<!:^t,. 
f&ftfetiJffi 2 ©3feS 7 JciSV»®^H £*A»7fe«*< 
L*Lfc*<t>, *HJ60l©fct*&tii8E 
HKfcHT ttffittfc 5 ©ff *a<f&t*tftdiffi 2 »ci£ 

M & 5 <D m»m tt»)J&tS:tfttf5ffi2 

jfe*A<aiBa?n5 0 .tor. mtscmth 
ffi 2 iciijist-^*itt^_{t*n, *©fet*tfttfi 

tS:il«©B«sst ) ^_^ $n5o 
^tifcfgtfciKfc^^:? - >v v f>/ot»!ii:N 

X, » 1 2 H«¥ffittffi»S*ffll^ t)t£8!tfi^ 
ffl^tt*>-,fc»7LfcS^©Jt|tSB!jgS{cJ:3«5 
«ff^£^f. (Si, cnt»©BIJci;i,»T8l«{ii& 

«i£*^|Sj©(4iS^tt) 
^1 2 0{cfcl>Ttt^RS«©B85 $ jet 



-563- 



a k «k 0 2 &<t ufc i § c *.*»«-«ya a * s 

STffl#) *<iB*LT;£3t<£<i^*»S - i*<T 
*>l*Tttf&»:iI«©iPJSS*<JS-«*:». *©fg 

m 2 fi<t u *> »tt«!i!aia*a l tk s»«{t 
^©rB^s&jtsns. 

*fS«fl©16ti:«S*«K«>»<*Wtttt8U 

j&tt<e>*§*ftfj«&K^*ifc5£ts*:*>©#iB*E 
*t s. 

istiifttiaffi 2 ©SBtscfc tit e c 
ffil 2 ±©tet*:li«©fS 5 **$ 2 HicS^vcSt 
*t S. ft. |R2Blci3^-Cl&tt«fettl^'JXi.l 
©H&*A. B, CtLx ffll^'JXABClSjS 
£D, E, Fit3. X % J&tfclfttBffi2©4 , 'C»^r 
GjS (0, 0) i LT> C © G jS*ffi«©IS&& 
B (0, 0) it5. Gj£-eKI*£ftS 



8 03 ¥3-292578 (4) 

X i L , l/VXl 1 tprXTDvS.TfciS 1 2 

tt C © 3t«I X C *t L fi.jpt ICES.S tit V.S t> © i 

t5. X. fgt*fcdiffi2±C:fe^TGj£«fc»)*« 

Me a s -rnfc^^QjSt u g^^ou^xj. 

I (MCA Stnfc/SfcS&itS. X. AC = B 
cT= L . DE = DF = R, C~~D = X, m = 4 s <C> f£ 
sp* NU = C C DSftffi 1 2 ©tfctiift/ 2 . 
tftffiyyXAl©S«T*=n 1 , ffijEy'iXA8 
Og{r$=n 2 itS. G£T©*»© 

Rmn&i e q £T©3fc»©£fcffts:/£ * ■ 

Sj5LT?©*»©RJ»ftK* 0 i/ its. «±© 

&#©!$* 31 2 E3©&]&tt£lT©«fc9 HSt>*tl 

s. 

$ t. jgtsttftas^ i ©Gj&-t?RSf sft*: 
3fe *< m Kfc *ft til y xz» i fl-ictisfl** fisttS-e* 

SH^fili***^ i ■> 
H (H x . H y ) 

H x = L siiif «/ ( t an ? • 

+ tan ( * / 2 - 6 ,) ) 

Hy = -ta« (*/2-fl,) H x 



i <£ S. 

X. fciiEX V Xi.©HAD. E, F©&««fc 
© J; o ic£ S. 
D (D x. D y ) 

Dx=Xsin (»/2-f o) 
Dy=Xcos (i/2-f o) Dx 
- L cos (i/2-fo) 
E (Ex. E y ) 

x ttKfcftS D~E ©# S : a 

a = tan C f o - 6 .) 
D~E © y 16 i ©3E& : 0 

0 = D y - tan ( f o- 5 .) Dx 
# » S £ E (Ex, Ey) it. 
(Ex-Dx) ' + ( E y - D y ) '= R 9 s 
E x = I - v + Vv'-4 ( 1 + « *) 5) 

/ 2 ( 1 + a *) 
i/ = 2ajS-2Dx-2»Dy 
i = Dx'+/9'-2Dy(9+Dy'-R' 
Ey = aEx + /9 

«iEy 'J X A 8 -C©*»© AWffiS-C 



*S^IRtyttJWffiS-e*S^Jtt*©«k-5Ci 

s. 

I ( I x , I y ) 

0 t = s in" 1 (n 1 sin 0 1) 

1 y = tan ( f • — 0 ■) Ix+Dy 

- tan ( £ 0 .) D x 

Iy=-tan(*/2-0r-0a) Ix + Hy 
+ tan (f / 2- «r-«i) Hx 

cd 2 o © a; a< j& s 4o„ j; o r . 

I x = [Hy ttan (3r/2-5 f -^) Hx 
+ E y + tan ( F o - 0 .) Ex) / (tan 
( £ o - 0 .) + tan ( jt/ 2 - 0 r - 0 t) ) 
Iy=-tan(ff/2-0 r -0t) I x + H y 
+ tan (jr/2-0r-0t) Hx 
J ( J x . J y ) 
0 •= 0 . + 0 t 
6 4= sin~* (sin0 »/ n 2 ) 



-564- 



- J jS li FT 4 17 © X A T * 5 © T ; v 
J y = - tan ( ft i) J x + I y 
+ tan ( m i) I x 

J y = tan i+f Jx + Ey 

- tan ( 4> i + F »- 0 .) Ex 
© 2 ^3&<«t)io 0 «fc o T > 
Jx= (Iy + tanCjci) Ix-Ey 

4- tan ( F • - 0 .+ * i) E x J 

/ (tan (fi-«.+ *i) 

+ tan (^i) J 
J y = - tan ( u i) J x + I y 

+ tan ( u i) I x 

4 , = f (Um) /mT&So X> W~f x ) 
1 , 8 F*j"C<DEflifcU ^a^ojemoi/n 
( n «y 9 X ACDJBSf^) (b^^OT, JK = i 
i-GH/n 1 - Hi - F7/n 2T*5 0 * C 



1 2©*£££fg^m<i:')07tt. 
0 t= tan ( N~U/ 4 >) 
4 > = f C 1 + m) 

M (M x . My) 

M/£liME~£ mTc<D 2@®<D££T*S©-e. 
My = tan (f o- ^.-h^ .) Mx + Ey 
- tan ( F o - 0 . + * i) Ex 

My = -tan ( # ,) Mx + Ky 
+ tan ( v i) K x 

<d 2 5£d<i£'>;£o 0 j: or. 

M x = I K y + tan ( 0 •) K x - E y + tan 
( F o- 0 . + * .) Ex) / 



ftf8J¥3-292578(5) 

* K (K x . K y ) v- 

6 i — 7T — <t> \ — <t> i — 0 4 

6 •= sin" 1 ( n 2 sin0 ■) 

$L t = U i + 0 • - 0 8 

c = - tan C ^ i) 
f = J y + tan ( u t ) J x 
)? = 2ef-2Jx-2Jyfi 
£=Jx , + Jy t — JK»+ f 2 J y f 
Kx= [- 7! +*J T) 1 - 4 ( 1 + £ *) i } 

/ I 2 / ( 1 + e «) J 
Ky = -tan (ai) Kx + Jy 

+ tan Cut) J x 



(tan ( F o - 0 . + * i) + tan C u t) ) 
My=tan(Fo-0.+ 0i) Mx + Ey 

- tan ( F • - 0 . + * i) Ex 

O (Ox, O y ) 

0 «= 0 e~ 0 T 

0 9 = sin ( (sin0 •) / n 2 } 
^ 4 = u i - 0 • + 0 | 
O A ii 5T t (Tm<D J^T*5©"C> 
Oy==tan(Fo-0.) 0 x + E y 

- tan ( F o - 0 .) Ex 
O y = - tan ( u 4 ) Ox-f-My 

+ tan ( ^ 4) M x 

£ ft s . o r . 

Ox= (M y + tan ( u *) M x - E x 
+ tan ( F • - 0 .) Ex] / 
(tan ( F 0 .) + tan ( ^ 4) ) 
Oy=tan(Fo-0.) Ox + Ey 



-565- 



- tan ( P 0 .) Ex 

fltttUr* * A P I*. 
P (P P y ) 

0 l • — * — 01— 0 t — 0 9 

0 1 1 = sin " J ( n 2 sin 0 i o) 

p^t* 5T <t p~o £ * <dt. 

Py=tanf oPx-Lsinf. 

p y = -tan(x*4-0n+0it) Px 

+ Oy+tan(jX4-0n+0n) Px 

Px= |0 y + tan (/* 4- 0 n+ 0 it) Ox 
+ L sin ( £ •) ) 

/ (tanf o + tan ( a 4 - 0 ii+ 0 io) J 
Py=tanf iPx-Lsiof o 

* S A Q tt . 
Q (Q x f 0 ) 
0 1 1 = 0 ii 0 • 



JT - M J sin0 • £ fc^m' ti 

.'. m' = t %/ ( Q~P cos ( 0 i4 - 0 r) / n 1 
+ Pi) cos ( 0 if- 0 t) 
+ OMcos ( 0 i o - 0 4) / n 2 
+ ( J~K — M J s i n 0 ■ ) J 

a= M 1+ 0 t 

m" = i */ f Q P ' cos (014' - 0 r) / n 1 
+ P O ' cos ( 0 11- 0 t) 
+ O M ' cos (0io-04> / n 2 
+ ( J~K + M J ' + sin0 •) ! 

is. * L r . coqjS, s ,6 -e © <g 3* m' , m ' 



ftB3¥3-292578(6) 

0 i» = sin" 1 (sin ( 0 it) / n 11 

M B = U 4 — ' 0 1 r+* 0 io+ 012—0 1 * . 

Qx = (Py + tan (//») Px) /tanCjti) 

0 i« = * / 2 — ji ■ 

QKf= qT / n 1 + FO + 0~M> n 2 +MK 



Q K - 




X 


- p 


X 


) f + 


(Q y 


- P y )■/ n 1 


+ 


Vcp 


X 


- 0 


X 


)* + 


( P y 


-Oy)« 


+ 


V(o 


X 


- M 


X 


)* + 


(0 y 


-My )*/ n 2 




V(M 


X 


- K 


X 


)• + 


CM y 


- K y )* 



t tt *„ 

QT-C3t»SX»c5p?f ttflcSHiOT cos (0 ..- 0 

frfcsfc^tt Fo cos ( $ it - a t) t <c s. 

*#0"M-C3t»* X «c¥*T ttfic^tt OMcos («•• 



1 . JgtSttttfa^ 'J Xi I Oft f 1 

2. ft t* tfc fib 7 >; X A 1 tiiyUXAS £ a< 

■f ft 0 . 

3 . miL-f <) X A 8 ©ft 0 , 

4. t&tfcfctbX >) X A 1 RCf m 8 ©«• 

s 

5 . u >X 1 1 ©&££« f 

6. R*t3fc«©£*f©ftffi0 ,£SW3t A ©SES 

7. B«©4 3 'C>{g^m 

8 . C C Dgfl 1 2 ©S3 

6 ,6 G . Q. S T © fS m . in' , m " £ ^ L < 
;&T©fg2*5£#i6 ■& a<bllH*< 1 5* t> 8 ^ 



-566- 



XA. l «Sft £tt--f'2©£-& A< 2 5 bid© Eft X 'J 
Xiit5:i4>^fi = 4 5° it5. X. 4 
SloHRtttli^'iXAl ilfiEX'JXA8©# 
JtK*3l>tliBK7 <£: L •» 6«S©S»5feA©« 
SiLT tt^ggfpw^ 7 « § © 4"DfS¥ £ m = 0 . 
5, 8 m § ©BI^D'SJfeffi I 2 ©g S * 6 . 4 did 

j&tfctttbxy xi i tstiEX v x a 8 tw 
is ft** D&ttittfcifctisx <; xu 1 ©q&*£© 

3fe*«r»f tt UttBKES* * S C £ * £, 

CT= 5«ittS. St>IC. *tiEXyXA8ttE 

ft? i) xutL. €-©;sd~e ttfctttftmx y xa 
i ©s *^t.©**AStRifii<cs**<^saci 

*£D~E = 2 SnitS. 
Ja±©sfc#«c«J: 0 2 JB§©PiX 'J X a i , 8*< 

ti-rne* „ 3 mmoME? y xa 8 ©ft * , % 

5 «B© 1/ >X 1 1 ©&&EK f . 65B©R« 

*«©Rfttft£0 r 

*"f. lifjEX !> X A 8 ©ft <f > ttK*t*fe«©K 



?$l!0 ¥3-292578 (7) 

WftEtf, ©Bg#ftft#J; ») ftjgt S, :<0i* 
U >X 1 1 ©Jj&j&anB f Ji'2'5 inV 0 . (a 4 0 •- 
tt5. !B3BltttiiiEXyXA8©ft0, , G & 
T©Rltft0, > Q£RC; S j&TOSttft 0 i4. 

Z£.x.tZ&£>S:7fi I fcBT* S„ <J , tt- 
»W4fiI?*5 3 0' , 45°, 60' Hfc. 
C©S&3H<fc»>0i *<3 0° ©«£"?(* 0, * 4 
6' EtltLttitntffl,,' *<fig# ft 
S tt <-> C £ A< 5 . m tt£ * i *< 4 5 ° T tt 0 
. tt 4 5 ° fil±, 0 , i<60'-Cli«, tt 4 4 ° 

«= 4> i ©ft K*c«fc »> $ , ttS(lft£§# i. 

X. » 4 HttG/5i-c©Rfcfft © , tmiE7*)X 
A8©ft0, *g-fb£ tffc i § K:®«-£{*:©<Ss|s 
^*<£*© J: -j icgft-f LfcHT* »K * 

. *< 3 0 • , 4 5°, 6 0 " ©rttftt 4 5 ° *<* 
t>iS¥^*<4>tt <. = 4 5* Kfcl>T9, * 

'i^s mi t'ts mm *><'j>t£\.* c tt><t>*z>o x> 0 

1 *< 6 0 * ©Jg£--e(iiafifIE£# •? («*g*<ft 



*46o* ©Ba»ceae*<ffffi-r * c ta^ai-e 
'&.->-c. 4 . «r4 5° «t») i° * oJtflns 

»^C*UTfi, * 4 5° , 46°. 4 7 0 £ L 

ffi**»s„ b 5 0«^©esp^©^<fc-&^-rsi 

C © B <}: ») 0 . *<4 5° © B$ jc « 0 , £ 
4 7 • <!:-*- *ltf£3SM**t< tCt4*TS, 6 . 
A< 4 6 • © B* IC tt <t> i * 4 9 • , 0 , *< 4 7 • tt 

, «-5 i° ti-n\itg&m*n<i-ctt>< 
Tis;i*<<3 4>i, -tttfjtt 4 5 ° Hft x y x 
ittt«. a<fiS#ft&fr*»fc-*- c i4<TSca> 
Jt»^^Ctt«*M*«iEt--5C£tt-rttt 
«5*M«-0. 0 I £tT«Cffl)^*C£*<Dr|gitt*. 
«fc o T •. fcfiEX y X A 8 ©ft 0 , £4 5° , U 

>xi i <om&&m t ttjt^m©^: u 

T 2 5 M it5. X. R»3fe«©S»ftff 6 , tt 
S3. 5H<k9 4 5° EJ±T?*ntf6»ft*#* 
S6J£t5*<. Kf^ • fiftK^€-%* LT 6 r =4 



7 * tt S. 

-S. *6Httft0. «-3 0* »cKSLfc£§ 
©<g*M£*:-rE|-C**), IB7Slttftd. *5 0 

^©Hic*t<t9»c. ne. vtsmmzm ie^-s 
L*Ltt*<t>. c©fte. ttfglS:«fetfi*EHir!^ 

8 B t m 9 Httft e . ^^{bS-fr 
fc£ £©}§ t* «* Hi lEffl © ig SI T*S*<. 

<9. *<^ci l>tt£'^ttieH*<» < tt£ C ti><t>fr 

Zo 8So*?|u-f7f h -cttmtscfc J* L 

«> ^ @ ft * * » tS&m t tt M«= l&tt© 

«:tfiS)£8t:&iS]-e®fta<^/<,-ci,»5. c©^j6«e 
^isi©«fttb*effltt-ciifc*»tffii.>s^*<^**«i 

<tS:i4<7?H. 41L, f&tfctfctbfittl 7 » 
SK-i^gT* * ©-e^EI© 8 . tt4 0° t*z. 
ft . ^1 03«i»iiEX'JXA8©iaDl©S* 
(n;XA8C^IS) S©^^ 

m d~e © s s *<s<b l x t> femm a « <t «t*t(E*D 



-567- 



&±©Si8ffi£ i t #> * 4KlT©«fc rCttii' 

1 . m&totii? »; xAioftf, 4 5° aft 

X 'J (Sft'itt-f 2©fi* 2 5 a) Srffiffl 

L > f o= 4 5 ° 4 -r *. 

2. i&tfctfttiiX V X A 1 4*tiEX !» XA 8 t ifiK 
■f ft 0 . fcU 0 . = 4 0° 4 -r * . 

3 . *iE7 'JXA8©fttfitt. <*!=45°4 

-r *, 

4. iR«m^ y X A 1 RtfMiEy 'J XA 8 ©« 
Rtt> ft?»fitLT-ftW<EBK7*«fflt 

5 . R##«©R#ft«0 • «*» « r =47° 4 
L, S»3fe A ©«Stt*feL E D© 6 6 0 nnlC 

6 . i/>xi i oaae* f a. f = 2 5 DBt-r 

(C©»£. £#©£*£*< 0.. 0 0 8 4 

7. B«©4»<6te^m m = 0 . 5 tt«. 

8. C C Dgftffi 1 2 ©fiS tt> C 



tffiH ¥3-292578 (8) 

CD«f*ffiffit5fc»6. 4nm<i:-r*. 
© ffe A"C = B~D = D~E = Wf - 2 5 mi . . G^D 
= 5 no . 02 = 9 0° ±K©«fc-5<£ & 

E*±©«fc •? bfc*SS!60l© 
HtJtKffiSHtffliE^ U Xi. 8 fcl>ft*© 
»t*$&JR£K4*ifc8 L, f?BMc» ^ttfcBflM;: 
*>«t * Q&4 S^4©<S*M*<Se*©«JStRJRK 
ItliO. 0 6 4 <gT* o fc©IC*t L. #IS!60<1 

©»tstsEKSHTtt o . o o 7e*-cft«*nfc 

C 4 JISLfc, 
C©«t 9 »c*Sll6W©IStS[RI2SK«=*5^-Ctt> 

fttttfttb^ 9 xa liu^xi i4©hjc mtst 

ttiHi2^^l/VXl 1 ©H5ffl!l±£K * T?©£T 
©*»S©#«lXlc¥ffttj£#*|§lttl*X±©3fc 
ftfi4«HrS?L<fc*«fc5 »c *§ iE S *f iE 7 U X 
A 8 Lfc. 
St-^T. fStfclfttB® 2 ±<0 5IBO8Rli, *© 

2 ±»=J&t*B«4 ue*L> »tstB«*©e* 



fStsiM^i^i-ef&ifecfflH^-rnTfegfssi©® 

X. *HifiW©fetStKB2«SCfc^rttx 
«5©g**fg|*lft{iJffi2K:iEiiffl«K4-g<&J£ 

£ ft * 4 4 t> C<cTC"D~g3fcE 1 2 lc t£ fit "T * IS & 
B«©93SS fciS-'ftSft*. S£oT> ><9-> 

©BflQ«:aLT(.»-5»«;^#©^^*<E6rJh$n, 

fSK *fg«6W©|giS:KffiSStt£l±©.fc ■? K L 

X. ±EHifi0>|t?«fi£«fi 5 ©»**££■*- * 



tf~P"-6-© EfilBfi * Jgftlft tU ® 2 ffi (2 4*» 4 * 

cfs^©ssm) 

fttf. <gs?5M©f&4*0fib LTfSS5©t&8:«cj£3& 

ncj&e:®«!«-»* c:4*<T?#«4i.'9«nfcS8m 

4 . BB©ffi$ttKH 

S 1 BttfS;S6«l©i&i*KBl£K©«.«fi<J<i:»JS 
**t0^ ^ 2 Htt|gtS:ttti3ffi±©Sja*ai8r 

5 3t©gS**tH. l!3BliS«ft«, 4RW 

A,.' 4©W«*5F LfcB, 35 4 BttR 
Mfte, 4fg2*iS4©W&£*-f B. ?B5BttlSJ 
l;<K*tft0, iigfIi©H«*itSI, 16 
Bttftfl. 430* CKS L 4 # ©fif*S*^ 

ta< mi mitn e . * 5 o* »cssLfc4#© 

fg3i£**irB. 55 8 B4 3f 9 Bttft 0 . 4»t* 
«*tfS*ell4©B§#***B. SB I OBttMiEX'j 
XA©aD*E©S$*»g«$ii-)t4t©^^M© 



-568- 



2 ttJ&t*t*fiie, 7tt*SU 8 «i3t^«iEa5«i 
Lt©»iE^ ') XA, 1 MiU>X> 1 2 
*fiLTOCCDS*I> 1 3ttfifc. XttJt 
«K KttijSt. 




-569- 



9tn ¥3-292578 (9) 



?$K)¥ 3-292578 (10) 



S3 B 

S4B 




Jx # ft Or * (•) 





-570- 



?$B8¥ 3-292578 (11) 



Hffi-t <r> 4 



®9 ■ 



6r = 47' 



*10« 



0.02 

^ 0.01 
2 

0 

-o.oi 



DE -4 5mm 




m 
$g 8 

(mm) 



BS-25mm 52-3 5mm 




80 



40 50 ( •) 

0* > 




-571- 



